A bioassay-guided fractionation of petroleum ether, EtOAc and n-BuOH soluble parts of the 80% hydromethanol extract was performed to investigate the antioxidant activity of Secamone afzelii aerial parts using DPPH free radical scavenging assay. The results revealed that EtOAc and n-BuOH soluble parts have moderate to good DPPH radical scavenging activity (EC 50 = 139.3 and 30.5 μg/mL, respectively). Therefore, from the most active fractions of EtOAc and n-BuOH soluble parts were isolated two new flavonoid diglycosides quercetin-3-O-β-D-apiofuranosyl-(1→2)-α-L-rhamnopyranoside and genkwanin-8-C-β-Dapiofuranosyl-(1→2)-β-D-glucopyranoside in addition to nine known compounds (2-10). Their structures were elucidated on the basis of spectroscopic data including 1D-and 2D-NMR and ESI-MS. The ability of the isolated compounds to scavenge the DPPH was evaluated. The new compound 1, quercitrin (3) and rutin (6) have antioxidant potential with EC 50 values ranging from 8.4 to 13.6 µg/mL, compared to the standard ascorbic acid (EC 50 7.4 µg/mL).
Introduction
Antioxidants are compounds that inhibit or delay the oxidation process by blocking the initiation or propagation of oxidizing chain reaction due to oxidative stress [1] . Antioxidants were known as free radical scavengers, reducing agents, chelators of pro-oxidant metals, or as quenchers of singlet oxygen. Described as an imbalance between free radicals and the body's ability to detoxify these molecules or repair the resulting damage, oxidative stress causes extensive damage to biological molecules such as DNA, lipids and proteins [2, 3] . Thus, it is the cause of several diseases including cancer, cataracts, amyotrophic lateral sclerosis, accelerated aging, the acute respiratory distress syndrome and pulmonary oedema [4, 5] . In order to provide a solution to this problem, we propose to contribute to the search for new antioxidants from indigenous natural sources [6] [7] [8] . In our continued search for new bioactive compounds from Ivory Coast medicinal plants [8] , we investigated Secamone afzelii (Roem. & Schult.) K. Schum, a creeping woody climber belonging to the family Apocynaceae [9] . S. afzelii is used in traditional medicine for stomach problems, diabetes, colic, dysentery and also for kidney problems [10] . The decoction of the entire plant is prescribed for cough, catarrhal conditions and as galactogogue. For the treatment of gonorrhoea, the whole plant is crushed with fresh palm nuts and oil [9] . Previous studies have shown that S. afzelli has antioxidant, anti-inflammatory and antimicrobial properties [11] [12] [13] . A phytochemical screening of the methanol extract of the leaves and the stems of S. afzelii showed the presence of high amount of flavonoids, but none, to the best of our knowledge, have reported their structural elucidation [14] . Lack of chemical scientific data about the flavonoids contents of S. afzelii and the antioxidant property of this plant, prompted us to make this study. A bioassay-guided fractionation of the hydromethanol extract using DPPH free radical scavenging assay was used to investigate the antioxidant activity and isolate flavonoids from the most active fractions.
Results and discussion
The 80% hydromethanol extract of the aerial parts of S. afzelii was concentrated and partitioned successively with petroleum ether (PE), ethyl acetate (EtOAc) and nbutanol (n-BuOH), followed by concentrating. The crude hydromethanol extract, the PE soluble part, EtOAc soluble part and n-BuOH soluble part were tested for their radical scavenging activity by DPPH assay. The results indicated that the n-BuOH soluble part has significant activity with IC 50 value of 30.5 μg/mL, whereas the hydromethanol extract and EtOAc soluble part exhibited a moderate activity with IC 50 value of 150.5 and 139.3 μg/mL, respectively. In order to isolate the compounds involved in this antioxidant action, a bioassay-guided fractionation strategy was applied throughout the separation procedure.
Four fractions (from B1 to B4) were obtained from the n -BuOH soluble part by vacuum liquid chromatography (VLC) over RP-18. The fraction B2 exhibited the highest DPPH radical scavenging activity with an EC 50 of 30.3 μg/mL (Table 1) . Accordingly, fraction B2 was subjected to column chromatography (CC) fractionation over silica gel and the resulting subfractions were tested for their DPPH radical scavenging activity. The active subfractions were further purified by semi-preparative HPLC affording two new compounds (1 and 11) in addition to
[17], kaempferol-3-O-α-L-rhamnopyranosyl-(1→6)-β-Dgalactopyranoside (8) [18] , mauritianin (9) [19] , and vicenin-2 (10) [20] ( Figure 1 ).
The EtOAcfraction was also fractionated by VLC over RP-18 affording fractions A1-A4. The most active fraction (A3) was subjected to VLC over silica gel and the active fractions were purified by semi-preparative HPLC Table 2 . The second sugar residue showed NMR signals for two methines and two methylenes groups, in addition to a quaternary carbon, in agreement with an apiofuranose moiety [24] . The 1 H NMR spectrum of 11 ( Table 2) whereas the signals of glc-C-1 and glc-C-2 where identical to those of ficuflavoside in which the same disaccharide chain was C-linked to the C-6 position of the apigenin [17] . The comparison of the 13 C NMR signals of 8-C-glucoside genkwanin [27] and 6-Cglucoside genkwanin [26] confirmed the position of Cglycosylation of 11. On the basis of the above evidence, the structure of 11 was established as genkwanin-8-C-β-
The DPPH radical scavenging activity of compounds 1-11 was measured ( Table 1) 
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The aerial parts of S.afzelii were collected from Cocody- 
Extraction and Isolation
The powdered dry aerial part of S. afzelii ( [29] . A part of the monosaccharides residue (50 mg) was subjected to a preparative TLC using the same solvent. The optical rotation of each purified sugar was measured to reveal L-rhamnose, D-glucose, Dgalactose, and D-apiose [29] . 
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DPPH free Radical Scavenging Assay
All tested compounds 1-11 showed on HPLC purity of more than 95%. The free radical scavenging activity of the extracts and isolated compounds against DPPH was investigated by spectrophotometric methodology, as previously described [8] . the EC 50 (concentration required to obtain a 50% antioxidant effect). All the tests were conducted in triplicate. The experimental data were expressed as mean ± standard deviation.
